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£ 3^ ^SUL^, cg^ a> aj-^j^ rr- _g. B ,| 2^-§~g- i 

t$4. £ t^^r #^4 914^} a^#-a- *H-*Hr Ih^-i- e] i^-^4. 2^** 4 130 nm(4i^l3) ifl 

*1 4 250 nm Bj-Al-Aj-g- ^}-*>7fl ^^4. 

3 MM 

£ <L>a} m 2:^1-4. °1 41^ #4 H <M #4 7^4 iEell^iE 

3] 4 WfiE^ 44 ^] 44^1 ii-^g- A^fe 4^1 ^o]] ^Sj 

Will 

aR-44. I>&^£, ^1* i££sll^]ii= 44£, 33 *Hs*Hr *H A]-g- E ]^ ? i 

ifi *Ms|H 3^44. m ?14# i^SM ^--^6] ^6]^ -hu^a] 

7l*KM| ji3*l?14. n cf-g-, 6i 7]^ a^ig^. 4a)-4o)1 o^xi u}i] AS v#a1tJ4. 

<»1 hj-a>ai H^j^fil t# 443 411-1- ;M44. 7M^-4, 4^4(UV), 34 a J S X- eflal 4a> 

^ ofli^^ p>ol 3S M# oj^ ^ofl 47]) 444 HSH4. °le]4 4*) t # j£ f S ^ 7^ 

fl-iM .e.3. *13*H 5L£5^]iSs] 444 <gef at Hlii# -8-*IM*H *ht]44. 

4£*fl 4*13 £*§4 ^M]il 3 44#<?1 u o v 44°H >?147Jr AflS^ il^jiE-i 5]^Jl, o)^ £ 

^SH ^43^ ol^-S-fr ^44^4 44 a]^M a]~§-4t|] s] £4. 



1^4^ Sj-tM-SLS ^434 (100-300 nm) i*)E]tL^ £ tll7>ElH.^ Ilel^iE^ 0 _25 m 

7}Z\n ^SS- ^fe Olnl^l* 2ll€4f«fe 0] A>-g-^4. Aj-c^l 27}*} ^ «4^-a(uv) 2n* 7^ 

248 nm H 193 nmSl wj-A>^4 ^ol^^olt).. o]S|^ S£e11x]iS^ <^]^ ^- 441^ 

^[Dl^- s.§i ^14,491,62831, ^ ^15,350,66051, -n-^ ^ ^79445831 ^ ^ xfl 23207 1831] °ll ^1 
*€ch 248 nm-g- ISsJ^il^ ^i^^AS f-e| *| H^-a] ^e] ^ $ o]^S] ^^^1- ^Aj«.o. s 4 
& 193 nm ic#-g- H^lilfe h]^^ f 1 ^* -S^BrCi ^tg=^ Sf^l-sol ^HIa^ 

§>7l i^^Cf. SJl^^l, tSlAl^eJ ^-^^^.^xfl^l 5L<y^ H> «J-^ 0 1 ^711^X1 &-g-0.5L*i| ^Aj- € 6,1^1 

Ml^-i- ^1^^ HL*1, ^3].^HlAiSl 7]4a- alAffe ijiLeflx]iE q# a^o\] ^ ^1144. ^]E.S., 



i-f^^ ^Al- 9jifl#oil A}-g-5>fe wJ-«H j7a_U} 7]^S] « aVAfsj-jlig. Jf.^ 7l?]^ ^^-i- 

efl^liB^ ^7} 44 Sll^iS €-§-lfl ^^11 ^Afl7l2] ^^.o|| S]*ll 2:Sfl5]fe °J711 4?1 ^ gsH?14. 

M^A] 4°] 2L£ B131-A171J7, ^#3<y ^-f oflfe- i£5]lxl^T=7> i^S) oj ^ ^ 



^Efli^r iSellxlis xf-g-40^ *4 ^1# «M4S4. ^£^4, ^l^liSr ^3 7RH1A-] 4^ 

H>A>a 4^Al7]7lfe 4*m, ^l7]44ir °I4. 

a*. ^^14 Sl^lAEi: <$^°\ ^i} 7}^ % 314^. ^#ifl HlAj-S).Aj ( g M g- 7 -| ]tt) 4 C ]^ i £.^7.] 

iBsi ^4 *14a144. 
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4?1 4 441- c| 4^444 j£4 ^4444 tsR, 73 4, 44 44 44 2^«-(B.A.R.C.)^ *HH 44* ^ 

*fe *fll.^4 44 44 4*1 i^#4 4°ll, ZLl\5L ^444 ^ofl 7 ]4 

i 3444. eM^sfe <>H4 «h o.s it^^ 4444. °14, t# <S9MI 44 4*1 571344 4^ 

44^HW ^44 S^liE ^44 7] ^) ^^Al?J4. OJl^l ^|7liE £*j£<>l «VA> « Q V 

4 44<>1 ofl^r^ 44 44 4^4 ^3 4^ i£^]iE6| HlH^j 444 44. 44^- £4 4 

*1 5^44 TIN. TiON, TiW « i44 -fM 44*114 44 444 30 nm 3i4*r^l, °144 44 44[C. 

Nolscher 4 ,Proc SPIE, vol. 1086, p 242(1989); K. Bather, H. Schreiber.Thin solid films, 200, 93, (1991) 
; G. Czech ^.Microelectronic Engineering, 21, p 51, (1993)H 7 fl A l E H $14. -t-7] B.A.R.C.4 44 4?]!^ ^ 
4 44^1 4H4 43 44 44 eflAl^E 44 44^ ^4 44^ ?m ^ ^ ^ ^ 
^t!4 4^ °flD4 -84 1 44. 

4?1 B.A.R.C.7} 4 443*H, 44*11 2fJ#4| ^7>^^S^ «11444(Proc. SPIE, Vol., 1086(1989), p 

106). m ^m^^ a> ^ ^ 4^ 44 ^4^4 « a ^44 « e)> (2) ^,7]^ 

-l-nfls^ iE^3g_ ^ (3) 4^4 z^liE^^^ 4 444 s. 4 ^4 £ - 44^ ase1] xliE 
4 ^«H?l£.^ 4434 3^-§-<>l 4H4. 



4*4^ 44 44^71- £ 4^! 44*14. 444 ^-71 £4 44 5^44 4=j 45] ^ 583,205*^1 34 

4 44 4°1 43^ 4433 ai, 334 £ fas 3444. ^34, 43 43 4583,205*- i 

7flAl4 44 H>4 44 444 ^71 -g-Dfl(i, Al§jg.ajA^ 34^44^)^43 *|a44. 6]e|# 471 -g-Pfl 

S. 4^^ ^-7fl ^-^^ sj] 4l5,652,317S<Hl 7flA]^ 5J4 7^0] «_u} ^4 3 ^ ^^71^ ^<?]cll, <>1 

n «14 «oM 2%i#5i 3.^ 7V-§-Ajoi a> s.Aj 4^01 d ^ B ii s «.El ^514. 4*1, avi^i -a 

7-1H1 ^15]^ Slfe- 4^-2]* -S-^fl^ 6 M E fl °1 — (PGMEA) , ^5l# 

aii^m °il E fl — (pgme) ^ 43HS(EL)<>14. 4#2ltt ^4^g ^nfloii 4^ £4 H(W a 
4€- °11- 4"11» B J:4 ^1 7HV4e| ^ sUji. e« °m -8-»11fe is 

ell^liS * ^ME^l^E 7>^ 0 , 1 Af^-5]7l nfl^l ^7H°J ^ Wl-g-4 ^4^ ^ o) 4. 4 

*3 7l#i 7flAl^ f^t^lfe «H£oj ^*114 ^A^ 0 ]| ^^S]a, 4^^^-5L 4^ 6 J «J"^^1 436 nm, 3 

65 nm ^ 248 nm4 4^(iStfll4i7} ^#Slfe 4^)^^ 4^4^ ^t^lS 4^^14. ^^1» 19 
3 nm°ll ^7j-4 SSSlI^iE^. h1-a} wj-4 s^#s4 «l£4^?l ^AS. 1|^^4. °l^ft a J4 ^1 ^t«H 

a>aj4 iES ITOoU, M4 44^°H^ *^la.4fe ^4*11 *fe 3 ^.s. ^4^4. ^7>?iAs, 
>W^<?] °1* 193 nm t#°ll 4^^]^ /fls.^. ^Efls] Hl^s is^^Eo,] 4a i%14 

£4 ^sl^, o] u] 4 .31^4^014. u_u> 44 4s «l]%i 4^4 44 ^4 s^l-^l #¥-4| 

H%51^ SSiSfl^liMS] i*J4S4 ^^W4 S^r C] l^E] 7J4, =Jg.^|4iE 3]]^ ^4517-14 ^ 7l4i J§ 

44t11 °i44 4 S4. 



4^ ^1542,008S^1 71144 HVAf 44 ^444 4^4 44^(^1, ^44, 44^^ 44, 44h^ 41 
44 iEi^i HL4 44*114^1 >2lsl 4^4^1 ■§-)!- t^^S 44. 314, itS^l^S?} 248 nm°ll 444 #51 Hi 
4^11^ ^r4# ^4AS 4^r t^4, 44 4Af 47-I ^44 S£^^liSs} 7}ia4 ^ 4^44 44. ^ai4, 44 
4^1 3^14 ^ 5L£5114^J=4 ^51^1 44444, ^44, ^ 193 nm *im «144 

4*fl44. 230 nm ^14^1 ^4°)1^ 4 444^ 44 4^1 3^44 7>4 4A7> 0J4. 



4 4^1 44 44 4^1 57^44 iS^liS^E] 44°fl 444 °1^^1-1- ^44 4 44 444 4a 4 
^4, 4*1 193 nm^ 44 i^J 4"?1 4 44 £fe ^44* 4^r 444 *4 444 4^ 4*144. a 
4, 4H3^i 44 44 5L^44 SSellAlae 44 A >oi ^ 4^ ^40] 471)44 ^4. at, ^ 44 s%i44 
444 4°Jj 4^44 7}44 4*1 444 4^4 44r 4444 ^44^^, ^4 y^4°11 4*1 4214 
4. 44 4*1 3U44 isell^li4 4^11 °1p14 4^ 4444 ^4, 4^4 »H47> ^^44. 
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#^1 7fl.8_ 

44. 2^#^ 4 130 nm(4i^) iflx] 4 250 nm #4^-1- 

44 ±1 1 




#71 3 f\ 

X^r C0 2 , 0 S0 2 °1^. n = 0 £^ xfe ^^^ji, 0 ^ 3^(4, n = 0e>14,yfe ^<y)<>14, 

R£ ^i, tS^fl, oj- tt(C] _ Q)> oj.3. Al(C] _q) SE^ 0,1^1 e (C[ . q ) 6] 31, m = 1 ~4<>H, 

R^l R 7 £ 5r^<L3. ^r±, tSfl, £zJ(C, -C 4 ), 23*1 #«M, (C] . Q)> 6fl^3 (C] .Q), C0 2 (1 

«)0H, C0 2 (1€)COCH 2 COCH 3 °H, a* R 7 4 Rs^ ^1 £4 22] SMr *g^«;4. 

W*Htt teHsiH^M^ia-Bjj'i *)14h13H;e), #e](s]H^-Ai5ii^ ^e]-31^o]e . ^ d|] 43. %i 51] °] S) , # 

51(3^43*111 Bf|H]-HlSll^E) 2^ o]so] £f-§-oj 4#2>44. 

13 4 90°C 34. 4 al- 2J4 711 ir 150°C 34 * c] H ]-^x]g>7l]^ 19 0 °C °14<>114 ^444. 

Alfl- 2^*4 -g-^ ft 7 ] -g-*flS3, S^l Ai-^ol J7, m °A ^3* Ej 5fe 44134. 343* 5 

1 cflt||H 0]-^EflolE(p GMEA ) i -^3 S.i^]4 Oll^H(p GME ) i Ofl^ 3^-EllOlE( EL ) 4 2 - f 4fe4 44 

3434, 4^ 343 -g-^l^SL 44-° 3- HL*r $4#3 Af-g-5] ^ 014. 

a4, 4 434 44 h>a> h 0 >x] s^g 234 44, a 3°il 3444 ^44 443 441- 4 SE313^= -g-i-l £ 

44^r iSEflAl^E =ng#^ 4^ 7J44 S^4^r 5}^14. 



^ 7i^Hl <=H3i- ^ -a^fe #^^- aU-&4. 71*8: £ ^^1 tui- ^1 hl^^s] 5i^?v 
^, 7>14^ 1^ ^ -§-^# ^71^ l-g-3H?14. i£5)13^ -g-^i^ 1^ «J4 «J- 

3 51^1-^1 Aj-Jf Ofl ^^A]7J d 7}14^ CL3. a£E|A]iE ^S. ^7H*V4. aSEflAliE ^-(Hl-a^). 

Tflfe 193 nm^l Hl^ja ^t^ll" iTO^r 4^3# ^*fl Hj-Aj^S 4 130 nm 43 4 300 nm ^ 

<Hs] Al-siAjo]] ^aI^Iji, ^Aj i£&°J\6\] x-lel«H iEell^liS sfl4# ^fet).. 4^ ^711^, iSEflAl^E 

h1*^ ^f-^1, #«-^j 4% v # ^ iS5ll4iS -8-^1- a«-*4. «# ^?11 3-^*11 71*8- 7>^4<^ «g=^fi) o] 
4^11- oj4. , ^#4 «tA> 44 ^s^. - s avj, ^ s^p H Ai o)i % i ^tt-fr 4fe a£efl3 

sfl4^S Tds o]l^*V ^ 5^4^ 
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^, 

X^r C0 2 , 0 HL^ S0 2 oIjI, n=0 1rl^,xr 0 iEc ^^(^, n=0°}^, yfe ^^J)oH, 

r£ Kt^,qE £i 6^ (C] -O.^Kc, -C) afe*fli^a(C, -Q)^^. m=l~4°H, 

Ri*fl*l R r ^^^^^ ^i, - C). £3*1^71, ^Al(c, -C 4 ), «Hi«| = (C, -C 4 ),C0 2 (<i> 

^)0H, C0 2 (° a v ^)C0CH 2 C0CH 3 o l n ] > R 7 4 Rg^ SMI £3- ne| £fe ^-§-# ^$4. 

«KI 9 193 nm<3^ HMKi-8; 3^*Rr 4| 4*1 s4*H4. 

£ f^"*l|fe Jflfe?fl £3^3 ^g^Sfloj - o 1 ^_ x ^ COz 0 £ - S 0 Z <>U. „_lolnl y=0^14. 0131$ 

^m-i mm*-}. 




if 
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^ fell 4-4^ 4444 4 444 *<^*Rr 444^4 JjUHi- 4444. 4^*44* iss 44 it 

4^ 44°i] 5tlfe 314 4444:a, 44 44 4 44444. 4* 444i-,8r 4-^*4 uv(afli 

320 nm 44 450 nm)44 44* °J44 ^4 ?£f £444 &A>S, aj-^ J>444 #44 544.' 

4if4 ^44^r - N=N - HLfe -C=C-4 44 4441:4 «M44. 444 -H44 444^ 44, 4-34, 4 

- £ 14 fsa°l 4444^, 444 «Hs.fe Tfll, 44, ^l^ssl, 44, t-44, 4*4, 44- 

4. ^44, 444, 4444 2 €iii^U, a* 444 4 4^44-4. 4^* #A^j 33 

414 x* *4 144 4 aU4, 444 x* co 2t so 2 i£^ o°U, co 2 4 443144. ^444* 44 ^44 4 
fe4 44, 2^ 44 44 ia*3#4 3.^4) 44 2 4 444 ^44 4fe #44 £44 4 X14 

4* 44-71* 4444 *^ 44(4, 344 44±4 4 44 1144)4 tfSH^ 4 44. 4444 444 
4 44444 4444 4fe4 444# 4^44^431, ^t^j^ 44HI44E s&fe 4*4 #4*44. 

Hi 444 44* 4444* £444 &* 444 *£4 44 H 4 SI4. ^4 444 444 ^4444 444* 
°lai^, ^14344, 43444s, 44a«=44H, 1J414 *^*. 431^4^!, 44 44s *44. 4WJ-44 
^444* 44°.s a* h>4 44 3*U*4 A^l* *44 44 2# 444 4444 ^4444 44* 
444 4 44. 4* 444* 4444 s.^ 44(4, 34-^ tg^)^ 7^11 ^ oj4. 

^4444 ^44 44/4444 444 «ltf 44 44 s^*4 A^fe 44 ¥1444 4 4*4, *4 
4-*4^44 JE* 444 4^4* 4*4 444^4 444* 3*, 4fe4 44* 4 35 4% 44 4 65 Wo 
444 44 4^44^1, 4= 45 ^o /o 44 4= 55 ^ a/o7 } c] 4^444. 



193 nm44 44 2^*4 *4 4444 (k)* 44 44 44^4 4444 4*34 4 0.3 44 4 0.74 W>]3., 
44444* 4 0.5 44 4 0.65 ^444. ^4*(n)4 &* 4 1.25 44 1.94 ^444. 193 nm44 44 
#4 *4 4^4 4444 4*°i »1)4 g]=4 44 44 44(4 40 nm°J)4 44* 4 $14. 444 3LS4l4iH 
4«-4 I3=3i, «_u> wj-4 ofl^j 4^35.4 444 *H4 4^. 193 nm°il 444 4444 ££3l4iJ=-I- 444 
^441 4*1 4£l44. 44 44 a^#4 44 44fe 150 nm 444 44 444 4^, 90 nm 444 44 4 4 
4444. 



4 4^4 44*11 44 # ^4°ll °J44 S$ 44^(^1, 44 444, 444^ £Efe 444^ ^44^ )i 
44 4^4 ^ ^4. -g-ojj oj]^ 3 ^^. f sjej- A>-g-44 4-^4 4 44. H4, 4 

44^ ^(capped) 444^44 444 4 4^4, <*i]» #4 2flfe?ll 44^14 4h^4# 44 4-H1444 
44 4s 4444 4, 444 4 444 44 4^34 (capping group)* 44444^4 4 4^4 44 2^*4 
44*111- 4^4. ^44^ 444 ^2(4, ?S4, 44, rz.4HS ^2 7 >4 ^ 514. ^^-44 ^4 
444 1,500 44 4 50,000, 44444^ 4,000 44 4 30,000, 4 44444^ 5,000 44 4 20,0004 44 

4 4 S14. 44 2 J5 4444 1,500 4444, 44 44 -g-^4 444 4* ^4^4 ^4 *4^, 44 s j 

5 47>=#4 44 *^4, 44£, 44 4*3^ 7 ^ a^ 0 \ 44^ ^ ^4. 



444 7}5L*ft7\ £ ii44 24#4 444 4 S14. 4 #4444 444* 7>a44 ^ 444 44*v 71-24 
* 444 4 44. 444 4^44 ^ "i44, 444, ^4*44, 4^4-4 4-4 o^e, 4^-4 ^ 4^-4 
44, 4*44 4^4444S ^ 44^ ^4444. t44H, §14-4*4411 W), #4#44(4, 4^44 
^(44444)#4*44) ^ 444 444(4, 2,6-4^4^44^4 P -34#)4 44444. 



4 444 ^4 4 iMNm 90°C 44 44 250°C 444 7I-1413 aj.^. ^aj^. 3HS--&44. 44 7>si44 
44 ^44* 7I-2444. =144 44 44 44 4*4 ^ it^^^s.^} a}-§-4^ 444 4444^, a4 £ 
£44^S* 44444^ 4 444^ 444 444 4 £ *4444. 44444^, 44 4 444^ 90 °C, 444 
44^r 150°C, 4 44444tt 190°C44 4^444. 44 44 4*4 444 44 44 7f144 3%'** 7}^] 
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44. 13 4 1HW = 2-4^3^4 S^i-flo^ 2 ,4 - 3 q e^bJ z] ^gjoj^ 

2,6- 33HS-44 £ ^^o1e > 4^e £ || £^313^). i^E^a] ^4i43SH, 2-^344^^13-6 
-3^3.44 4-#SS"a^^i^^E i 2-Ee)l-^^ll-6-qHS^^ 4-qSS«fl^^iLl]o)iE) > ^ 

33h ^iiEi]H(^ j ^ 4 -444 €314^43.!=) 3 4. 



44*l]7}- 43 4*114 7>5l£lir 34, 43 4 21 s> 4-§-i3 4 fl^nV 12] a> a^ 7 > 434°11 Hlsil 3 44343, 

334 34 34°ll 44 44 43 444 34 #344 a]- ^^ofl o^gfl ^ ^ ^ ^014. hu } ^ 4 

43 34434 7>«Elir 34°H4 43 4 «HM14 4^444. I 2 ] 4 444^ ^441" 3143^ 7>iLAl ? l^ 
3 H>a-2l 4, 7^ ^ m 7}^]?\~ 34, 4^ 7\3.^ SL^Rr 44 43 444 4 ^ 

4. 



4 434 2:344 ^443 44 2^1-3 a^4°)] xflafl 4 90 44% ifl*l 4 50 ^4%, 44344^ ° l 85 ^ 
4% 33 4 70 44%, 3 44343= 4 80 44% 43 4 70 44%3 4434 4 °j;4. 4 434 2:^#ifl 7> 
233 44 ^-g^ ^43 rpfl 5 ^o /o ^ at 50 ^4%, 44343^ 15 *-^ % 4 30 44%3- 44 
4 44. 4 434 13 4 44)^ 44 ^aj # o, 3.*&&<% m 4 0.1 44% 43 4 5 44%, 4 

4343~ 0.5 44% 43 4 3 44%, 3 4EJ-3]5)-7ll^ 1 ^^o /o tfl^ of 2 £4Aj?J 4 ojq. 



4 ^rifl 4 fl^. 4^34 »§- 3 EflS. ^ ^^.S AV-g-Jg 4 44 i» »^ #3]f- 

atil i^l^- 4*M3M(PGMEA), ^3-431 43 «- atofll 3 3 a. (PGME) , 34 43 3H(EL) , 2 - ^4-, 
Al#£«E]-te, 4-tS«4Hfr % ^^454 # ^ o iA q > PGME, PGMEA U EL Sifc ^1*^ «>t34 

4. 1«]r3^s, -f^tb s -g-sHH s-a^ -g-nfl^V 43-344. 



44 t3 £ ^4 7>h^i] s 13 ^A^fl ^ 3^4 -S-^fl £fe S44 

4. ^^-fr ^7M?]7i 714 ^a, 4^ a^^, ^4 #4^1, ii^ll f-)* « 

7^t ^ $14. ^-334 t^I &^44, 41- f'^H. tl-^. #els]H^AiiEl^, #hH1H431 
ell ^ 41 iSHs)* s^-g-on ^7>«- ^ sx^. 47] ^^14 4* i^S-^ * jafl«4| 50 ^3=% 
434tt 4°1 4434^1, 20 ^4% n 144 4°1 4 443 4H, 10 ^4% n 14°l iL4 4 44344. 



44 43 444 4# 44°11 4a 43 «D^-^1, 44£ ?4 4^7> f^e-*) vfca, 4£^11 4«1 

4 43°11 434 ^r3 S4 3^ ^4 $511- 3-514 ^^4. ^4^1 4^4 °14 ^ f-4, ^4 
4 ^# 434 44 ^3* 4^ ^4 343 4^44jl «g^>i- 4 44. 



43^ 443 434°ll7ll ^34 3#(i, ^3, ^4 3.*$ afe 44)4 444*1 44 43 344°11 
2^44. 44 43 a^#4 44 4^11 4 20 nm 43 200 nm 4434. 434 44°11 434 44 43, 333 
44 4*im iseil3ij=i4 3447> 4433 ^ ^344. 3 44 S4#3 34, 444 44 4 44 
4 43 3 4443 ^14^1 *H4 44 a^#4 444 4 Sl4c 34 443 44444. s^#4 44313 e ^ 
cfl4 ^44°114 444 34 44 3 7>144 344 44 43I!- ^1134^ 4£4^3, 44 43 
4 44433 44 43 im^^liE 4 434 4£ 4^4. 



i£5ll3^s^ 4£^1 3?1H1 443fe ^ ^# 4 334 34 4 4^1, 4 3L£5fl3^s4 4*4 441- 4 44 
43 2f3#4 333 ^3°11 444= t# 444 44. 



^fls-Sl 42001-0089464 



t|l7l-E| H. *}<3*a 4 5E33 H 4333 2 43 ^E||3 a£5flx)ij= O^Cf. Tfl7>E] H 433 l£^l^iE ^ 

#4 44341 333 43°-S ^#334, 44441 ^4 eWijs ^#5] 3 3£ 4433 1 4«113fe(41, 7} 
3i 43-3 334) ^ 513-^3 3^4 3 3^ 3 4°34] Hiiaaj ^ 3-^4. 443, ^t-4 343 M. 

433 e1]x]iE# 44°3AS 3344, iS^l^liS U]^# 333 3333 S3#4 Vil7>ElJ± 333«- 

334^23, lES^li^7l- #44 44 3443 ^3 €4. 



4^ 44, £33 «- 433 ££332S 23#4 44441 333 43 i,4334 ( ^Uf^oil ^£ iSeflxl 
23#3 3 3^ 44341 4 4fe(41, A>3£3 al-.g-o! ojo^U-) ^ 33£- 44°-M 4 

4334. tCf^Ai, i,#5l ixlE]U 433 lt£Jl7|AEf 443AS 3344 =L^^<>] i,# 333 >*fl >| E| <^ 
332S 3^3 H 333# 3344. a ^ 7 |443 23 443 ^34?11 44. 



43, £33 «- 433 ISEllxlAE l-1l7}E]y 433 i£3]xliEoH WISH 4^3^, o]^ a^Hl U. 4 

2*31-3 443 as 3 44 3tt ^ 314 34 434 7>33 ^£34. sls.^*] is ^ 

44, ic# ^ 44 43 333 4443 7>343 23#3 34-°2 0)44 
4 5ttfe 44 44 34A2 4344. ^ 44 *fl2 44 44334 4 l m 343 5ll32i= 4=ll43 4-S-44. 

24, 444 ££31323 3 442-fer 7l^l rfl*|| 33 ^34 33 44 44344. 3343 44 

* 3^4 33 A}33 0]Z]$. TjTll^ Olnl^ll. 344AS 344?11 314 33344. Tj^oj 

433 ojTil 34* 42333 44 ni ^A44. 



#44(4 130 nm 4^1 4 250 nmH SSefl^l^S^ 4°l3€- 714 ^7]- Si 4 

■S-l T 514. BlU"^ f^l, -g-««S. 3^741 ^ -g-nfll- Sf-4fe SS5llAl>.7> st*} 4^44. 

£4 7lt-i 193 nmi WiHE^x]iEt i o]^ ^794458±, 

WO ^l97/33198i # ^14 4*1 ^l5,585,219S]i 7l#£]^ ^ o.q. < 193 nm0l | 0)7^^ ^a|-&V 5EE31x]iH51 €■ ^ 
^s] «J4 »M 4-§-« ^ 54 4. 



£ 7]^# Alfl #4 ^1 2U4fe #7]1, * tfl^f. i^oll^ Jl^rAS 

^4*4 7>«4^ s 1 ! 4°11# ^144^ ^4*« *^-4 ^es 7>aAi^Ai is^lissi s ^ 

^-011 afe ^ 0 j-7 a v^ ^7,1 ^71] 4fe 431# cl £444. 47l# 44°11 ^*14 4^4 444^ 444^ 

wl= 7]#*\ 7>4a>b]# ^44fedl ^44 4 Xi4. 44^4 4£ ^^l^r 4 90°C ^} 4 250°C°14. 4 

H7} 9o°C 7J4°11 4i7> 4444^1 ^1^£|714 7l-J24°] 44443., 250°C -^s.^^ 
o] 443 ojs. 44^4^1 4 4 S14. °]4. 3L£N^liS 444 44 4*1 s<g# 44°ll 4^4*1 
aI^e ^.nfls ^43^51 ^17444. ££^14^- 6\v\7\ 4 a) AS 2h#a]71ii 4^ 44^ 4i^-i 444^ ^4 
iS^Aiii= 5 7117144. 44°J14, i# #3 444^4=4^144^44 £44fe 44h1 44°J! 0 1 44344. 
si 4^ ^» 44 43 4 3 ^ 43 4°11 44 ^3^s 5L-?j4 4 514. is^l4^Hi s^JsH °1^1344fe 
434 434 44^1 ^^HtII 54^4 44^1fe 43 ^^^1 5ll3iHi 44 334344. ^14, ^4 

44 344 344 413 ^3°H3 42 41333 44 43 44^1 t# 444 334^, 444fe ise^liSr 
413 4^HS3 444 4 514. 



44 43 51344 i£sll3^= 4341 4444 433 31 444 4^^, 344 4 433 3441 44. 444 
4 43S43 434 343 44*11^3, ^4^113 U3lsfe 434^4 4333^34. 

433 43 4341^ 4 433 23*4 ^2 ^ 344fe 434 4^113 344 334. ^34, °14 434m 3^1 
4 43-°3iJE 4 433 34# m £fe 434^4 4fe 44 433, 4 434 4343 3*11 «13^1S 443 
fe 44 24, 4433 2^ 43 « ^1^4fe 3 <ls. 44*113 fe 444. 
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4^H 1 



44444 ^l^HleflolE^ 3 311 g> tl^<>H o.5^r ^4*4^3.- 1 - JfEH^Hjs 0.1361 g ^51] 

34 ^144 0.00265 g 4 20 g4 #*fl Hfl^l-^cl-. #4 -g-aj-g- 0.45 /mi 4 0.2 m <^47l«- -f-sfl'^ 

4434. iSell^liE ^jj-o- 500 nm s^isH 115"C4I4 60^ 44 4^444. o]Jf- t 193 nm 5:7 

» 444*1 o H *] ^ 0.^ ^-f-Al^q-. -#5} ^o 1If ]i- nor°HAi 60^ *4 JfL, 2.38 wt%4 4 

443]S4^14424- 44°->]4 444°} 6 03: ^ ^4444. -^A> #4 «nl^(SEM)*H^ 2}"?! 5 ^4 

=11 4£ 44471 <Hsj£ ^41" Ji«^ ^$4. 



47-H 2(«ls«i) 



#2} (4 -*1 -^1^14) 1.0 g, ^^^^(pllSAlpll^-^s^tp^derjink^ v}^ + 

— H 1 E 1* 4°H(Cytec) °JcliEelasl ^] 0.299 g, p-MSjS.«M S^MS 0 .013 g4 * 431°! 

S 49.0 g^l -g-sll^l^ o.5L«l £4 ^1 5^1 *1]2444. 47l -g-^ 0.45 ^ 3 0.2 ^ «fl *14 

434. 44 4*1 3.% a-flfcS 5I*g4 -g^s flo^g 2 20°C<H14 60 ^ 24 44 44 n 

(^41:) 4 k(*4 44 n l^)* J.A. Woollam(44 4X I 3)VASE i^'S^ 44 44 £4 ^7]S- 185 nm tflx] 
1000 nm $$W*1 44 44>?H olsfl ^^4. 450 nm 44<H14 67 fl£] SJ4z]-(55~80 o 4 o l*ll^ 5 °43 ) 

*H4 3H4» 444 44, 2500 7H o|Aj.o] 7fl ^ ^ ^ avA}* **J44.4. an o. 4443 

4. ^!4 ^34 ^— #3°1 i-f 7^5^ DUV -fj-g-44. 



^f-# £^ 4431(4, 4<3)4:a 7W*}JL, > 400 nm 44 SA^H 444 &^*>Si4. °134 4*1 
14fe 4*14 44 ^fftt 444, 444 314 #4-& n4 44## 7j£*Kr ft24 Cauchy 314* 33 

44. 44, ^71 £*HH ^7fl € ^s. c-11^41- 4 4^>H14 14, 4 tq« *v ^ ^ y 
n(^^lr) ^ k(-^ 44*1E1H £^47fl si a14. °] ^-1- 4-§-^H 4 ^4^4. i.73°J 
44^, 44^1 0.9013°] »4. 



417-1 i i^l iseil^lii- A^-g-sH a J4 nfl^-l-sl 7,j^ 3g7MSi4. ^ -a^H4 44 4*1 a*! 1 

4 40 nm ^414 44^ ^± ^1^2l4i 5L^is}<*\ 200°CsL 60i£ ^4 ^4$!4. 14 i£2ll^liE 

500 nm 115TC<H14 ±^4^4. °1^. 193 nm it# H^* A}-g-5>cxl Aj- 7 ] ^olaH- ol^xl 

ti — s. i#45a4. ^0°14* noiCi4 60^ ^4 i44a, 2.38 wt% ^44^s4^144a : H- ^4°-!]* 
4-8-4^ 60^ *4 444^4. a£2ll*liH <=1p)^H14 ^444 ^4444. 



4^H1 3 



#4(4-4=-^-4^4'a-co-^l i43lell°m ( 5 2:48)) 6 gf 2 ,6-Wli*l-^Alpill p _Heim 1.8g^p-l-4 
<a 4*4 i44# 0.078 g 4 43HJ=4 #5l# JE-t^l i?lls aMI3l«>lH4 i:i *4 4*11 

^<lsL*] 44 4*1 a^ s^#4 711^1-^4. 47l 4°J14 0.45 ^ ^ 0.2 ^ ^47l» *sfl <^4444. 
2 oll 7]^5l 44 44 4*1 n(^41r) 4 k(*^ 44 p 1e])« ^4. #11-4 1.4665.S 444^, 
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^ 44^4 0.576q44. 200 1 414 60s 44 ±44°} HSlS #Bjf- 2.^1 °H^a 44 E fl o] e (PGME 
A) °11 60S 44 4?-l ^4r *§-f, 44 4*1 44 ^7)1 1.8% ^ o S 4444 l4 

its^l^is* 444^ 44 4*1 «H444 ^44 *§7l-4534. £ <a*H4 44 44 5^1 ^#3. 4± ?| 

o]4 a H1 40 nm 3.^}3L, 200°C<>114 60S 44 ±4444. ol*, is] 3££eflxliE 4^ 

500 nm 4113- a^ja, 115°MH 60S 44 ±4434. °14, 193 nm t» SL^# 444°1 *Hb|-1 
°H*1 ^ tt-Alguf. ic#4 ^o]5]l- nor^]^ 60S 44 ±44 2.38 wt% 444^1 J= ^-ofl ^^J-JS.^- 
44^4 444*} 60S *4 44444. 44 44 44*340114 444, * ^4 4^4 ^s} 7 } 44 

^4 0 134 44 44 4*1 ^#4 Jl4# 4444. 



44 i 4 



^(4-4^44^q4-co-»]14 i434ellolE (52:48)) 3 g, 2,6 - qs§l ^44*114 p-H3l# 0.9g^p-ff 

-a €£4 i44# 0.0039 g 4 4^HJ= 27 g °)l -g-sfl^l^AS^ a>4 4*1 3-1% S444 ^ils4^4. 47] $q 

4 0.45 /on ^ 0.2 w <^47]« f-afl ^44534. 44°fl 2°ll 7l#4 44 ^oj, viva} 44 57%l-&4 n(^41:) £ k( 

^4 4444)1- £44. ^444 1.466AS 44-4:2, 44 4444^ 0.576444. 20QTC4H 60s 44 4434 

4 ^-4^ a^lH ^4 a o^1]EflolE (pGMEA) o)l 60 ^ £.4 44 ^ o._ hU]. yj-4 =7^§-ol jg^. <= 

n 4444 0% 4 *i^5L 4444. 4441 14 IS!||^li§t 44*H 44 4*1 3*3 «]]444 444 *J444 
4. 4 44 i4 44 4*1 m mi^S-s 44. 3H44i 4 40 nm sfjafaL, 60s 44 

±*34534. 44 i 14 a£5ll4^S 4 <a i4 500 nm 2^44" 115t*IH 60 ^ ±4444. ojtL, 

193 nm i» £44 444^ 44 *)144-I- 44*1 44AS ii#4?a4. ^o^* ii 0 ici4 60S 44 

^4 ^, 2.38 wt% 444^m4444£4 44^4 444<^ 60s 44 444^4. ^4 44 4^1^4iA-i 
^1, 4°J ^ 44 444 ^44* ^4^^, oi^j^ 44 44 4*1 a^44 ^4^. ^^ci-. 



4^H1 5 



i-H] (4 - §1 a] ^El ^! - co . nlll E}ai ell 0 1 M (52:48) ) 3 g, 2,6 - «1 ^} S,^} bJ 4 p - 3511 # 0.9 g 4 p - q H 
£4ell°ls. 0.0039 g 4 4«H c> ls 27 gi 4*11^1^ #4 4*1 2% ^4#4 ^s4S4. 471 4°fl 
4 0.45 jmi ^ 0.2 ^4714 4*H ^4444. 4^1^ 2°11 7l#^ 44 ^o], ^4 4*1 n(^41-) « k( 

*4 44q^)# 284. ^444 1.466*-^ 444^, 44 44qq^ 0.576^44. 200t:^4i 60s 44 ^4 
^ SS.4€ 4^4 iic^ll iEfla oi-/iiEiio|E(p GMEA )o|] 60 ^ j^oj. 4^ ^ o.^ H j. A ). ^1 ^ # oi = 
11 4444 0% 4 53^^ 4444. 4*H 14 sseiixiiH^. A>-g-*H 44 4*1 3.*% «fl444 ^44 3 J7l-4S 
4. 4 4^H14 h]-a> 4^1 3.^ i!fl443L 4i *]] <=>1 4 4-°H 4 40 nm 4-^114 444 a^sU, 200°C°14i 60s 44 
^^4^4. °14, 4^H1 14 s£5)14is 4°J!4 500 nm 2^4^ ii5t:«^4 60s 44 ±44534. °14, 
193 nm £44 444^1 471 ^iqsl# aH4 4^1AS i,4444. s#4 ^iiqsll- no"CiA^ 60 s ^4 ± 
^4 4, 2.38 wt% 444^1h4p1114s4 44^4 444<^ 60s ^g-4 444^4. 44 44 ^i^^HH 44 
a], 4°J V A ^4 444 *j^44 iL°l*l &4^4 44 h>a> ^4 s^l-q Jl44 44^4. 



4^H1 6 



#5l(4-*lll4AlSEl4- co _44 v\] 434 Efl °m (52:48)) 3 g, 4°1 4 (Cymel, 44 4S^) 324(^44^*1^ 

^l^j= m^r ±m 4°1 E J1 yqsMqssl 4f-) 0 .9 g 4 P -qs5L44 £4?l4m 0.0195 g 4 i44^1°U= 2 
7 g °ll 4=141 ^ o.s4 44 4*1 2^ S444 4^444. 44°ll 2<^1 7l^£ 44 4°1, 44 44 n(^4 
4) ^ k(44 44qq)» ^44. 4444 1.466AS 444^, 44 44qq^r 0.576^144. 200°c^4i eos 4 
4 i^§H i^4^1 SiiBlll itllH 44^61^ (pgmea)oH 60s 44 4?-l 7^4, hva} 44 s%i#4 
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€1 4*11 444£ 0% 91 7 Jis 4444. -S^H afi^^ist ^>-8-«T-«^ 4a> 4*1 Hti4#4 ^ 

4434. £ 4^H41 yv A |. ^ ^ ^ ^olBj^H] 4 40 nm 4*H3 41-4 3*3 SH 20013 414 60S 

*4 £^434. °14, 4ah i5] assflxi^E -g.?B-|- 5 00 nm a«g*H U5t:i4 60s 44 ^434 

193 nm £# £^?# A^oj ^j^s ^44^4. fl4 W n 0 TC^>M 60S * 

4 ^^«v ^_ 2 .3 8 wt o /o ^Ataj-EflEEj-pfl^oj-a.^. ^-g^ a>44^ 60s ^-4 «4434. 4a> *i4 ««13*H14 

444 4°J ^4 *j44# ±L°1*1 Sa^^l, °l*i£ 44 lJU}. Jl4# 44W. 



A4H) 7 



-te](4-*lHS-AliEl^l. co .p|l^ ifl^aliflolE (52:48)) 0.75 g, aH4(44 324(^1^ 4*1*14 31S 

B *fl 3 £ ±4 4\ AH a] <J] 3 S e 3 ^ - ) o . 1 1 2 g £ 2,6 - «1 S (§1 £4 a] pfl 1 p _ # ^ ^ ) 0 . 1 1 2 g * p _ t) e 
3.«ffla] E4341S 00097 g 4 36 _25 g o\) -%-^X\^o.s.^ m_U> hJ4 a %i *Hs434. aja| 

i 2i 7144 44 44 t>4 4*1 S%'#i3l n(^dl-) £ k(44 44*13)1 £44. ^414 1.4523. 444^, 
44 44 c 13^r 0.555^1gJ4. 200°C°1lA^ 60 S ±^is}c*\ = 3.^ -g^s Si^H) ^ oj e ( PG ME 

A) 41 60s *4 4?-! ^ 34, a>A> Mj-^] ^4 4*11 £44£ 0 % 4 4444. 4aH i^l ^ S efl 

*1^H1 444^ «JA> « 0 ^] 34 Hfl414 Aj^-I- *j7>434. 4 ^AHlS] 4*| 3^ mfl^-S. ffi 

i 4 40 nm 4^1 444 iS^H 200t*H 60S *4 ^434. IS^Iae _g.en^. 500 

nm H*fJ*H 115°C^^1 60S ^«?> ^^4. o]^, 193 nm t# Efl <M-8-*M A o v 7l $11 sH » ol^xl wj- 

*1 ^*Al^cl-, H0°C°1lAi eoi ^ 2 38 wt o /o ^^■tl|Ee}.p||^oj. 2 .^ ^--g-5!j-§. 

A>-8-^oj 60s f-<?]: t4 ^4 ^ni^sHlAl sv^a], ^> a.°l^ °1 

^ o. aVA> h 0 V^] a^l-a] jr^i- 44^4. 



^^Hl 8 



#el(4-^H^-Al ; iEl^. C0 . D fl^ nllEl-Hlefl ol e (52:48)) 0.75 g. aH^^ #&x§) 324(01^^x^1^^^ 

s ±m 91^^-^^ ^ 0.224 g , EflH^ii^i^^^^^a^^^^^^s. ^s.^ 

v]^ ttaHt 41^H 3)1^1^ ^7fl°l Al-ojaj oici^E^^ ^-j p .qE £l i|| SAJ^lom 0 .0097 g* ^> 
^l°lS 36.25 gi -g-^A^J^^ a_U|- hj-xI 5HD s^#-i; ^^§1-^4. ^ 0.45 w S 0.2 ^m2l ^3f7]l- 

-f-tfl ^ 4*1-3 1)-. ^Alo]| 2^11 7l#€ 44 ^°1, ^4 w oM 3L^S] n(^-^l-) ^ k(*^r 44 n lEl)# £$4. 
-8: 1.442S. 44^, 44^1 El^r 0.532ol$i4. 200"C<HlAi 60S ±^t}<^ HS^^l #Hl^ £ti! 
s o>^iEfloiE (pgmeA)°11 60s ¥9} 4^ ^S4, 4a> 4^1 44 £44£ 0% ^ 51 ^.s 444 

4. 4*H 14 £EJjlAliE t Ai-g-sM ^a> 4x1 nfl^-i-4 a^4 3g7>434. 4 4^-Hlsi 44 4*1 a<H nil 
4^ 3413W1 4 40 nm 4-^)14 41-4 a^H 200°CiA-i 60 s ^4 ^434. °14, 4^-Hl 1^1 IE 
5141^e ^6ii^ goo nm = s^4^ H5°CiA-i 6 o^ 44 i^*>^4. ol4, 193 nm ii# £41- 444*1 4 

7) $HBl# olnl^l 4AI £S £#Al^4. ^olgll- H0°CiAl 60S ^4 4. 2.38 wt% 444^^4 

^1H4£4 44°J14 a>44^ 60s ^4 44434. 4-aV 4*1- «H^eH41 44^1, 4°J ^ 4^ ^§^41 
£°41 4^tii, o]^j^ 44 au } a ^ s^^^ 44^,4. 



4^-Hl 9 



4el(4-*l£4^1SEl^l_co-^m ^14H4efloiE( 52:48)) 0 75 g> auH4^1il 444 0.13 g ^ P 4SiL« 
^ E^eflclE 0 _oo97 g 4 4^4U= 36.25 g°fl 4sfl4^3^s«l 4a> 4*1 3-^ SAj#4 ^s434. 471 4°J! 
4 0.45 nm ^ 0.2 ^ ^4 ? 1# 4*11 ^14434. 4aH1 2<H1 7144 44 44 4a> 4*1 n(tlt) ^ 

k(44 44^41)# £$4. #4#4 1.445^ 444^, 44 44 D 1^ 0.545^1 si4. 200°c°11a-i 60 i 44 a,aj 
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«H = ^431 S-^14 4^1 c >lH(PGMEAH 60S ^4 ^ ^-f, 44 44 =l^^^ 44 

4^1 4444 0%4 3}i>-S 4444. 4^H 1^1 ££5)14^1- Al~g-3H 44 4*1 £EHg Bfl4#4 Aji^ 3|7H}a 

4. 4 4^H^1 44 4*1 an «U4I-5l 4^ SIH^H] 4 40 nm 444 SfJ*M 200°C<>114 60S 44 

4^4St4. °14, 1^1 SSSll^liE -g-<a],g- 5 00 nm jp^g. S ig5]-aj 60 a 44 ^31^4. °14, 

193 nm S# 514# 444*1 47I flo^ o] n] x] ^ c^g. ^§^^4. V #4 $H4« HOt^H 60 l 44 ^ 
4, 2.38 wt% 4443m4 t3 ll , i 4-2-4 ^-g-<5!j^- A>-g-sH 60S ^4 444S4. 44 4*} ^j^HH 44 
4 4°J ^ 44 444 7j44# iL°^l &4fe31, <>144 44 alAf 44 Jl4# 44^H4. 



4*h 10 



#^(4-«]H^-AliE]5ffl. co .n|l^ *M£l!3jolE(52:48)) 0.75 g, =1^14^14 444 0.224 g ^ p4S£| 
4 S43HS 0.0195 g4 ^NHS 36.25 gi 4*M ? d AS*1 44 4*1 5^ S^#4 7fls444. 4?1 4^ 
4 0.45 urn * 0.2 /an f-^fl 444i14. 4^H 2*11 7]^4 44 44 4a} 4x1 sifJ#<S| n(^41-) % k( 

4^ 44^H-1)# <*&4. #414 1.455SL 44a4h, 44 44*W 0.536<>1S14. 200°Ci^ 60 ^ ^oj £A^H 
i£5L431 #Hl4 fiS^M ollEflH 6M|*MH(PGMEAH 60S 44 4^-1 4c 44 4^1 a>?}#3 1* 4?H 

4444 0%°J ^ 44^4. 4^-H 13 issH^aes Af^-4^ 4a> 4x1 S tg ^4 =J7>4^4. 

4 4^H3 44 4*1 2^ afl4«-S Tfi ^o]3|4ofl 4 40 nm -^o] ^.g. 5,^44 200°CiA-] 6 o^ ^4 £4 
4524. °14, 4*H1 13 Me^liE -g-^-g- 500 nm 4#H5. 115t:«fl^ 60s 44 r£44$4. <>1*, 19 

3 nm 514* 4"§"4^ 4/1 fl|ol^* «»1p1^| 4^1^ ^»^1S4. SM^S nori^ 6 0a f-4 

ft ^ , 2.38 wt% ^msMi^ 4-§-*H 60i ^4 «44a14. t4 ^4 «^7J*H4 4^1, 

4°J 2 Bfl^i^ ^^-4» a^l*] #$$=n, °]?A£ 4^- *4 U-^l sL^m Jl4« 44\E4. 



-a^li 11 



t5l(4-§lHS.Al^^l. co .n114 Dfl4HleflolE (52:48)) 0.75 g. EflH4?l^m*Hit)#El t-^t [4^ 

4S^), *R tt^^I^ His aflEi^ a>o]ej) 4 C ^Ee|^ ^if-] o.32 g.p-MisM Je^Me 
0.0214 g# ^Eil 0 lH 36.40 g<^l -g-sflAl^^S.^] 4a> 44 5^ a^#^r ^S4ai4. 4^1 -g-°Jj* 0.45 m ^ 
0.2 jum ^471* ^44^4. ^}^} 2i 71^-4 44 7^-01, 4x1 s^#s] n(#=ai-) S k(-f^ 44^1^) 
» ^a14. ^^1-^ 1.456AS 44)d:s, It 44 d 1b^ o.542°15i4. 200°c°l)Ai 60a *4 ±^*H isia # 
el* at nil 4 iEfla. 4^1^1 0 1H(PGMEA)' : »11 60a ^4 4^ ^-f , ^4 4 X 1 a^i-sl If - ^f^l ^44^r 0% 
4 44)*4. ^^Hl is] sseil4is# 4^-4^ ^ 4x1 Hfl4#si 3J7>4a14. 4 4^H1^1 
44 47-1 5HH «il4#s fl-i ^I^bIa^i 4 40 nm ^^isi 4^ 3^4 Cc l 200°c°)lAi 60s *4 4^4534. 

4^-Hl 1^1 iSell^liS 500 nm a^^H 115t:°W 60S ^4 i^4S4. 193 nm hL% £ 

4* 444°1 471 41 °1 31 » o]4^i 4^.0 3. tt-^m4. ^#4 ^l 0 lsl# no°Ci^1 60s -^4 ^, 2.38 w 
t% T44^ls4il4£ ; H- r-S-^t 444^ 60s ^4 ^44^4. ^4 ^.A 3H3*HM 44^1, 4"?1 * ^4 
sJ144 7j44# iL<si4 ^st-c-t-fl. o]5j^ 44 4a> 4x] sl^^s] 3:41- 44M14. 



4^-Hl 12 

2-*lH4Al44 plMa-l^l^lS 35.6 g(0.2 mol), i4 "tMslefl^S 5.01(0.05 mol)4 4^ EflE4*lH5.^4 
60.92 g°ll -g-S||4^^. °1 4°J]°11 2 > 2 , -4StilSol^4HlsqEl(AIBN) 4.06 g* ^7>4^4. ifl-g-#* 70°CS ^ 

± 4^71 4^A-i 544 3g.6Y 11144^4. °] -g-^^ oii=s.44°ll 4^-, ^41-8- 4^4^. <=»Rss4-ir e i4i 
231 44 ^^44^1^4. ^514^, ^4^1 40 g ^ 434^ 444i^i 4s^l44. 

4^H1 13 
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^ 71)4^1 42001-0089464 



il)#2li!4 1 [44^3(44 Vm). *14 -tt*W sflE]^ i7flfil j ?ltiiE2las] 0.32 

g ^ p-^SI-ai £4^4= 0 013 g# o))^ Bl-Efl^E 49. 0 gOfl -g-^A^ 6^ HVX> =7^ 

4. 4?1 -S-^-ar 0.45 ^ 0.2 /an 4«fl °1445S4. 44^1 2*1} 7j#£ 44 44 #a> 4*1 Sf?^ 

W * k(l-^ 44*1 <S&4. ^aJf-£ 1.806i^L 4443, 44 44*13^ 0.58^1^4. 200°C^1^1 60i£ 
44 ^4*1 #511- 51^113 *M|3MH (PGMEAH 60^ 44 4^1 4fe ^4, 44 « 0 v^| 

51 44 4*11 4444 0 o /o 6J ^ 4444. 4^ ^ iSeflXliES Aj--g-sH H_U} ^ 3% Hflt#5l Aj ^ 

^7>4S4. £ -a *H 3 44 3EL^l «llt#S fl-i 3HsRH 4 40 nm ^1^1 444 200°Ci^ 60 

^ 44 4^434. °14, 4*H 16] S£^]ae .g-ofl-g- 500 nm 115T: *IM 60^ 44 i^4^ 

4. °14, 193 nm ic* £44 444*1 47] 4MBj# <>ln|X| 4^1 AS ^#^4. n 0 =Ci^1 60 

5. 44 4, 2.38 wt% 444^4*11 4 4^4 -.g-oji-g- Aj-g-4^ 60i £ 444SJ4. ^A> ^ «iPl^4 

°iH 444 4°J $ 44 ^€4 ^444 sl<>h g^fem, 0]^^ ^t* HjAi- sni-a] jl4# 4444. 



o-*l=4^N ^43lc^lE 53.4g(0.3 mol)4 44 311= 4^)^44 80.1 g<1 4*141?U. o] 4 0 JH 2,2'- 
4^w]^l^Jf eIsl^ (AIBN) 5.34 g£ ^7>4^4. 70 "(H £fl7l«H*1 5^4 ^4 H44$|4. 

4*11 40 g4 444»1W 32*184. 



-S*H 14^1^ ^|afl:#el(2--*|H^Al^|^ Bj^-3l^olE) l.Og^ 31m4?li W^HlD^-l o.^ ^ jf.^ 
tt^^It JflEl^i^ A>ol@j tic^e^^ 0 294 g ^ p .L|E £s j| s ^ 

0.013 g^: ^-EflolE 49 g0 ,) -g.gflA]^^«j ^ ^1 3.^ ^#^r ^^4^4. ^ -g-ofl^ 0.45 
^ 0.2 /on ^4711- ^44514. ^4 ^1 a^l*V fli 220°C £5!°]]Ai 60S f-Sl: 

4« «J:4 193 nm^lAi n^kfll hVa> ^ $ k (*^ 44^1^-1) 

« ^S14. #^ilr^ 1.8087S. 44J*a. 44«ltifc- 0.652^1^4. ^ ^UH]el 3^ Ufl^l-S flib 

^o13|a H1 of 40 nm - ^] o] 51^4^4. °1^, 1^1 -g-°J!# 500 nm 3^J*M 1 

15°C^lAi i^4^4. °1^, 193 nm 5L^# 4-g^M ^ ^1^311- c»ln]x] bJa]^ ^#^4. ^ € *H«»1 
Bll- HOt^-H 60S ^f, 2.38 wt% -r-a-4^m4 D 114 0 J-i : H- ^r-g-^^r Af-g-4^ 60^ S^45i4. 

^a> 4^^4i^ 4%H, 4°J ^ ^4 ^41- iL°l^l SSi^n, °}$£r 44 «:4 4^1 3^^si ^4 
1- 44^4. 



(57) «n L sl rt^l 



47I 44^1 13) ^% 4^ ^4^11, 7}m*i 4 s ^ m 7^ ^ A5L 

44 4^1 3i%i#sl 444 2/8#: 



4^H1 14 



-a^H 15 



^§44 1. 



44^1 1 
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^yfls-S) ^-2001 -0089464 



X^r C0 2 , 0 SEfe S0 2 olji, n =0£clom,xt tt*]jL, y^r 0 ££r ^0&, n=0°|«S, yfc ^JjoH, 
^tSi.Hll, ^J( C , -C 4 ), 0 ^1( Cl -Q) afecfl ifi 0H (Cl -C 4 )oU,m=l~4°H, 

R, ^ *1 R 7 £ ^ ^ 3 — S (C, - C 4 ) , £3 *1 #3 71 , (Cl - C ) , *fl a (C, - C, ) , C0 2 

l)OH, C0 2 m€)COCH 2 COCH 3 <>H. lEtt R 7 4 Rg^ ^1 £4 ^ £fe ^#-gr *83^4. 

&*\*\, ^7] f^Sr 3}-*M 23] ^^1- 17fl 0)^2) HJ^ 5]]^7il ^ ^ Z}7] 3 fij 

2 




3J-*H 3 

X^= C0 2 ,0!Eb Social. n=0S^r 1<>H, 

R^ tSa.ma.tKC, -C). W1(C, -C 4 ) £fe li* s (C, -C 4 )^^,m=l~4^1H, 

Ri^l R 7 £ ^*[SL3. ^(C, -C). ^^l#^7l, «H*Al( Cl -C), 1iE|S(C, -C 4 ), C0 2 (£ 

7J)0H, C0 2 (^J)C0CH 2 C0CH 3 °14 31* R 7 4 Rs^ ^11 S4 sa] 3Lfe $^$4. 

7|r%H] 5a°H. «va> mj-x] ^ 44^ i£eH*ii7} ^#«r 4^^^ 0.3 M]*] 0.7?] 4 

4fe 2:^1-. 

7fl2-%H] 5^1, Aj. 7l #<f\^ ^f^-Sflfi] 4 35 1-% ^WHr 34 ^^S. SRr 2i^#. 
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$7*6. 

cflAj AjEJjE]^ ^ ^ 0.5- ^ 

$7* 7. 

Aj-7] gaj A> ^Jfl| fe got OjAj-o,]^ Sj-^ 2 Aj # _ 

*U**H StW, Aj. 7l <gai a> ^ i90"C <>UHM 3* f^JAS 

$7* 10. 

^^MS, 2 - flEl-fe, ^m^Efe Al#S«]A>fe * y^-Ela^ f^H #*»S)±; 7$^ 1^1 ffe 2 Aj-g-. 

$7*11. 

^ ^Efalell^lH), #e](^H^Al3il^ pilBfnle^lH) J£fe £^-§- *Uq£|fc 3}* ^ o.s ^ S 

$7* 12. 

*HHH Sl°1>H, aSiSfl^liBfe 130 nm 220 nm *}°]$\ B^Ml Sfe 
$7* 13. 

Sl^Ai, aj-71 S£^]AEi, Hl^J-^ ^t^l, ^# 5! i^eflxliE _g.p fll . 51^ 

$7* 14. 

$7* 15. 

*1114* 0 H1 $I<^, -8-71 4^ ^^1^1 * ^7^1 50 ^% ^ 
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^T 1 ^ 16. 



Xli^-i ai* * #3 ^a> ig-^i 57^ 2^3.4, ^ °h n]^*^ f^i, sj-^-g. se ^^]ae .g^- a ^ 

18. 

§1-71 (a) ifl*l (e) ^7-11-1 

(a) 7l** a|| sift «>4 w^l 33 a-ss-s a^sM i^Hr 

(b) SSe^liS av 7 i uv^i 5i^#sl tf.^ 3^*H £^*H=- #t|, 

(C) 0] «1 *1 ^ O. Jg. 7 ] a £e1 | X] A. E # 7l - t^j _ 

(f) aSefl^liHi <>H*1» fltfA^lfc m, 
(e) 0 JS]S, ii# #7fl ^d\] ^-7] 71^ i-fl^fe 
19. 

7-11 18*41 SHOW, iSell^iHS. 130 nm vflX| 220 nm 4*<HW «W*1 W«S ^ 3.3 

3 7* 20. 

7fll8*i Sa<H>H. A oM M^^liSr «1 ^t*fl, ^*1- a£ellx|ij= -§-p1]1- £*§l~b s^i^ 

3^21. 

7fl 18*41 SH>H. «J-A> h^I 90 °C ol^j-o] £5:^ 3^ IHJ^L 



